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Gravitational Waves 





The LIGO Observatories 
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LIGO’s First Observing Run (O1) 


September 14,2015 — October 12, 2015 bole) et leh) 
CONFIRMED CANDIDATE CONFIRMED 


LIGOSs first observing run. 
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LIGO’s First Observing Run (O01) 


\\)| GW150914 










LVT151012 


Son 


GW151226 


30 40 50 60 
mie™(M 5) 
GW151226 


sa 





0.0 0.5 1.0 L5 2.0 
Time from 30 Hz (s) 


S& : LSC 


LIGO’s First Observing Run (O1) 


What did we learn about the 
Universe from 01? 


* O1 significantly added to the 
zoo of known stellar-mass black 
holes 


* The black holes measured by 
LIGO are at the heavy end of 
the known population 


* GW150914 contained the 
largest stellar-mass black 
holes ever detected. 


* So far, the observed 
gravitational waves are 
consistent with Einstein’s 
general theory of relativity. 
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What to expect from O2 


What we will be asking about 100s 


black hole mergers: 

80% 

* How & where are the black 
holes formed? 
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* How large can black holes 


be? How small? 1% 


Probability of detecting > N 
highly significant events 


« Are the waves consistent with 20% 


Einstein's theory? 


0% 
* Do they produce any 1 10 
electromagnetic signals? Space-time volume observed 
[relative to 01] 
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What to expect from O2 


What we will be asking about 
other transient sources: 


¢ What is the rate of binary 
neutron star mergers? 


* Do binary neutron star 
mergers create GRBs? 


« What other sources of GW 
transients are out there? 
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